Objectives-To examine the illness attitudes and beliefs known to be associated with abnormal illness behaviour (where symptoms are present in excess of objective signs and pathology) in elite middle and long distance runners, in comparison with non-athlete controls. Methods-A total of 150 athletes were surveyed using the illness behaviour questionnaire as an instrument to explore the psychological attributes associated with abnormal illness behaviour. Subjects also completed the general health questionnaire as a measure of psychiatric morbidity. A control group of 150 subjects, matched for age, sex, and social class, were surveyed using the same instruments. Results-A multivariate analysis of illness behaviour questionnaire responses showed that the athletes' group diVered significantly from the control group (Hotelling's T: Exact F = 2.68; p = 0.01). In particular, athletes were more somatically focused (diVerence between means −0.27; 95% confidence interval −0.50 to −0.03) and more likely to deny the impact of stresses in their life (diVerence between means 0.78; 95% confidence interval 0.31 to 1.25). Athletes were also higher scorers on the Whiteley Index of Hypochondriasis (diVerence between means 0.76; 95% confidence interval 0.04 to 1.48). There were no diVerences in the levels of psychiatric morbidity between the two groups. Conclusions-The illness attitudes and beliefs of athletes diVer from those of a well matched control population. The origin of these psychological attributes is not clear but those who treat athletes need to be aware of them. (Br J Sports Med 1999;33:19-21) 
For an elite athlete the consequences of even a minor illness or injury can be serious. At each major championship many leading athletes and several medal contenders have their performances aVected in this way.
Attention has been drawn to the psychological impact of physical insults in individuals for whom health and fitness are of key importance. Little 1 describes the development of an atypical anxiety neurosis with a poor prognosis in such athletic individuals. An important feature of the neurosis he describes is the presence of hypochondriasis and somatisation. Hypochondriasis and somatisation can be understood as forms of abnormal illness behaviour. This concept was described and elaborated by Pilowsky 2 as a means of illuminating areas of medicine where subjective symptomatology is present in a degree disproportionate to objective signs and pathology. Importantly Pilowsky's work also draws attention to the role that an individual's psychological attributes may have in explaining such a discrepancy. 3 In sport there are two principal situations where subjective complaints can exceed objective evidence of pathology. These are in the overtraining syndrome and when recovery from injury is impaired or prolonged. The overtraining syndrome is a form of chronic fatigue induced by intense exercise, and in this syndrome it has been noted that physical signs and laboratory investigations are unhelpful and have been overrated. 4 In contrast, psychological interventions have proved to be useful in diagnosis 5 and rehabilitation. 6 Furthermore abnormal illness attitudes and beliefs are found in association with chronic fatigue syndrome [7] [8] [9] and adversely aVect outcome. 10 Abnormal psychological attributes-for example, abnormal mood states-have been found in association with prolonged injury recovery, although in major studies of this association such abnormalities have been attributed to the extent of the initial injury. 11 12 However, the use of indirect measures of injury severity (time absent from sport) calls this conclusion into question, for such measures are unlikely to be independent of mood state and in fact may be highly dependent on it. This raises the question as to whether abnormal mood states influence illness behaviours and produce an apparent prolongation of injury recovery time.
The observation that the physically fit are prone to forms of abnormal illness behaviour especially where objective pathology is an inadequate explanation for subjective symptomatology has led us to examine the illness attitudes and beliefs of athletes. Specifically we have examined elite athletes in the expectation that they would be a homogeneous group for whom the consequences of injury or illness would be greatest.
Methods
A total of 150 elite middle and long distance runners were contacted through the database of a national sports promotion company and surveyed by postal questionnaire. This database is primarily used in the organisation of high quality track and road races within the United Kingdom and includes most of the country's leading middle and long distance runners. Athletes were selected at random from the database and no selection bias is thought to have occurred.
A control group of 150 subjects was selected with reference to the principal demographic variables known to influence illness behaviours (age, sex, and social class). Age and sex matching was achieved by selecting subjects from the practice list of a group general practice in south Edinburgh. Social class matching was less precise but was achieved by selecting a geographical area of Edinburgh which would reflect the expected skewing towards higher social classes of the athletes' group.
All subjects completed three questionnaires: a demographic inventory (recording age, sex, and occupation), the general health questionnaire (GHQ), and the illness behaviour questionnaire (IBQ). Athletes were also asked a series of questions relating to sporting performance including representative honours.
The GHQ is a reliable and validated self report screening instrument for psychiatric morbidity. 13 The 30 item version was selected for its ease of use.
The IBQ examines the attitudes and beliefs that underpin abnormal illness behaviours. 14 Its 62 items generate scores on seven subscales reflecting these attitudes and beliefs. With the exception of scale 3, high scores on each measure are associated with more abnormal illness attitudes and beliefs. Scale 1 (general hypochondriasis) refers to anxious concerns about one's state of health. Scale 2 (disease conviction) reflects strong convictions as to the presence of somatic pathology and a poor response to reassurance. Scale 3 (psychological versus somatic focusing) indicates the rejection of a psychological view of symptoms and a tendency to somatise concerns. Scale 4 (aVective inhibition) indicates an impaired ability to communicate feelings, especially negative ones. Scale 5 (aVective disturbance) reflects levels of anxiety and/or sadness. Scale 6 (denial) refers to a tendency to deny life stresses and to attribute problems to the eVects of illness. Scale 7 (irritability) assesses the extent of interpersonal friction and angry feelings. The IBQ was developed from the Whiteley Index of Hypochondriasis, 15 and a score is also obtained for this 14 item inventory.
All subjects who failed to respond to the original mailing were recontacted after 1 month. No further reminders were sent.
All data were analysed anonymously using standard parametric and non-parametric methods of analysis. A significance level of 0.05 was used throughout.
Results
Completed IBQs were returned by 85 (57%) athletes and 46 (31%) controls. There were no significant diVerences between these groups in any demographic variables (age, sex, and social class), with each group being young, predominantly male, and skewed towards higher social classes (table 1) .
The group of athletes was made up of 62 runners (73%) competing at middle distance events (800-5000 m) and 21 (25%) who were participating in long distance events (10 000 m, half-marathon, and marathon). Data were not available on two of the athletes. In all, 10 (12%) of the athletes had competed in either the Olympic Games or World Championships, a further 25 (29%) had competed at another major international event-for example, European Championships or World Cross-Country Championships-and 50 (59%) were competing just below this level either as occasional internationals or at a high level of domestic competition.
GHQ data were used to compare the levels of psychiatric morbidity in each population. It has been suggested that sample means and standard deviations rather than case/non-case distinctions provide a more accurate portrayal of population psychiatric morbidity in populations where the prevalence is low. 16 17 When the data are summarised in this way no significant diVerence is found (mean (SD) GHQ score for the athletes = 3.46 (4.63) and that for the controls = 4.41(5.34); Mann-Whitney U test; p>0.05). Table 2 illustrates the seven IBQ subscale scores for the group of athletes and compares them with the control group. Whiteley Index of Hypochondriasis scores are also shown. A multivariate analysis of all seven subscales using Hotelling's two sample T statistic shows that the two groups are significantly diVerent in their responses. Subsequent univariate analysis comparing the mean scores on individual subscales shows that the athletes' group scores are significantly lower on the psychological versus somatic focusing subscale (scale 3) and significantly higher on the denial subscale (scale 6). Of the two measures of hypochondriasis (scale 1 and the Whiteley Index), the athletes' group are higher scorers on the latter measure only.
Discussion
The illness attitudes and beliefs of elite athletes diVer from a control group matched for age, sex, and social class. In particular, athletes are more likely to reject a psychological viewpoint of illness, to somatise their concerns, and to deny the importance of life stresses. They also display a higher level of hypochondriacal concerns, as evidenced by their higher scores on the Whiteley Index of Hypochondriasis. Importantly these diVerences are not explained by higher levels of psychiatric morbidity, which are similar in both groups.
In a cross-sectional survey such as this, it is not possible to determine how these psychological attributes arise. It is not possible to say if athleticism and sporting activity lead to the evolution of these characteristics, if individuals with these characteristics are preferentially drawn to sport, or even if a third factor-for example, a personality trait-is associated with both sporting excellence and abnormal illness attitudes and beliefs. Regardless of how these attributes arise, their association with sporting prowess is important for several reasons.
Firstly, it is known that psychiatric morbidity is a potent influence on illness behaviour 18 and it is important to be aware of the potential interaction between anxiety and/or depression and health attitudes and beliefs. The possibility of this type of interaction should be borne in mind when assessing and determining appropriate treatment for injured athletes who present with associated psychological symptoms, regardless of the origin of psychological distress.
Secondly, where specific psychological strategies for the rehabilitation of injured athletes have been proposed these have been based on observations on non-athlete populations, and the need for specific knowledge of the cognitions, mood, and behaviour of injured athletes has been highlighted. 19 An important contribution in this area is an awareness of the health attitudes and beliefs of athletes (especially where these attributes relate to illness behaviours).
Thirdly, Singh and colleagues 20 have drawn attention to the role that clinicians have to play in the origin and evolution of illness attitudes and beliefs. Perhaps it is in this sphere that the findings of this study have their greatest relevance. Many therapists in the field of sports medicine are themselves from a sporting background and may therefore be expected to share (and even to reinforce) the illness attitudes and beliefs of those they treat.
Finally, it should not be forgotten that knowledge of the particular health concerns of any individual, as well as his unique appraisal of his symptom, are an important part of an holistic approach to treatment and rehabilitation.
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